Protein-protein interactions controlling nitric oxide synthases.
Nitric oxide (NO) biosynthesis is tightly regulated by a variety of mechanisms ranging from transcriptional to post-translational controls. Calmodulin has long been known to be an allosteric modulator of the three major NO synthases (NOS). Recent studies indicate that other proteins directly associate with NOS isoforms and regulate their activity or spatial distribution in the cell. Several proteins residing in or recruited to plasmalemmal caveolae of endothelial cells serve as allosteric regulators of endothelial NOS (eNOS). Caveolins, the resident scaffolding proteins of caveolae, and calmodulin undergo reciprocal Ca2+-dependent association and dissociation with eNOS in the caveolar membrane that inhibits (caveolins) and activates (calmodulin) eNOS activity. Other caveolar proteins appear to contribute to the eNOS-membrane complex, including the bradykinin B2 receptor, the angiotensin AT1 receptor, the CAT1 arginine transporter, and Hsp90. Direct interactions of a variety of proteins bearing PDZ domains with the PDZ domain of neuronal NOS (nNOS) have been shown to influence the subcellular distribution and/or activity of the enzyme in brain and muscle. One of these proteins, PSD-93, co-localizes with a subpopulation of nNOS in the macula densa. Although considerable emphasis has been placed on transcription as the principal step of regulation for inducible NOS (iNOS), our laboratory has recently defined a regulatory interaction of iNOS with Rho family GTPases. While the role of protein-eNOS interactions in the control of vascular tone has been increasingly clarified, the interactions and regulatory importance of protein association with nNOS and iNOS in the vasculature and kidney remains to be explored.